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(54) Pressure sensitive pen 

(57) A pressure sensitive pen is provided. The pres- 
sure sensitive pen comprises a core body (210), an elas- 
tic element (205), a first magnetic body (207) havingone 
coil (21 1 ) formed of at least a wire wound around, a sec- 
ond magnetic body (208), a sliding member (209), a hol- 
low cylindrical body (206) with an annular element (21 5) 
formed therein and an inductance-capacitance type res- 
onant circuit (203). The resonant circuit (203) is electri- 
cally connected with the first magnetic body (207) hav- 
ing the coil (21 1 ) wound around. When a force is upward 
applied on the core body (210), the force is further ap- 
plied on the sliding member (209) through the core body 
(210) such that the sliding member (209) in conjugation 
with the second magnetic body (208) move upward and 
make the elastic element (205) deformed, and changing 
a predetermined distance between the first magnetic 
body (207) and the second magnetic body (208), there- 
by changing an inductance generated by the coii (211), 
and the resonance frequency of the resonant circuit 
(203) is thus changed. 
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Description 

[0001] The present invention relates to a positional in- 
dicator used in a digitizer tablet, and more particularly 
to a pen-like device that can detect pen press pressure 
or thaf comprises pen pressure sensitive mechanisms. 
[0002] Currently, the widely used computer input de- 
vices include keyboard and mouse. Due to the advance 
of the digital technologies, more and more computer us- 
ers start to work with digitizer-based devices such as 
digitizer tablets, which allow a user to write and draw 
upon the working area of the tablet and have the signals 
and codes interpreted by a computer. Specifically, the 
working area of the tablet provides a writing surface for 
capturing the position, pressure and key status of an ob- 
ject, such as a pen and a mouse, and information of 
pressure and actuated keys etc. In cooperation with the 
tablet, a pen-like device is required to create such ob- 
jects. Most existing pen-like devices, which can be cord- 
ed or cordless, are not able to generate lines with vari- 
able width according to different depressed forces upon 
the working area of the tablet applied by the pen-like 
devices. To overcome this shortage, pressure sensitive 
pens are invented. 

[0003] FIG. 1A shows a schematic cross-sectional 
view of a prior pressure sensitive pen 10, which com- 
prises a casing 1 2 having a cylindrical outer body, a core 
body 1 4 provided on the axis of the casing 1 2, a ferrite 
core 1 6 having a through-hole for slidable housing the 
core body 14, coil 20 wound around the ferrite core 1 6, 
a movable magnetic body 1 8 that can move in relation 
to the core body 14, a spring 22, and a capacitor 24. The 
core body 14 has a generally cylindrical form, while its 
upper neighboring portion, which touches the positional 
detecting plane, has a tapered form such that the oper- 
ation allows it to easily indicate a specified point. 
[0004] The ferrite core 16 is fixed to the casing 12. 
The core body 14 moves backward along its axis by de- 
pressing force when the pen top 13 is depressed against 
the positional detecting plane. The moveable magnetic 
body 18 is positioned to move in conjugation with the 
core body 14. The relative distance to the ferrite core 1 6 
is therefore varied as the magnetic body 1 8 moves. The 
coil 20 and thecapacitor24 form a resonant circuit. Con- . 
ditions of this resonant circuit are determined such that 
the circuit resonates with the coil 20 while inducing and 
transmitting electromagnetic field between them. The 
inductance of the coil 20 can be changed when gap be- 
tween the ferrite core 16 and the magnetic body 18 is 
changed. It thus detects the depressing force against 
the pen top 13 by sensing the change in the resonant 
conditions-caused by where the pen is placed. 
[0005] However, if the pressure sensitive pen 1 0 is op- 
erated in an inclined position against the detecting 
plane, the direction of the depressing force is then no 
more coincident with the axial direction of the core body 
14. In such a case, only the axial component of the de- 
pressing force is transferred to the core body 1 4 so that 



the amount of the depressing force contributing to de- 
tection is decreased. Thus, the inductance change gen- 
erated by the displacement of the magnetic body is re- 
duced. The sensitivity of the pen pressure detection is 
5 also reduced if the pressure sensitive pen 1 0 is operated 
in an inclined position so that it cannot detect a weaker 
pen pressure. 

[0006] Normally, it is natural for an operator to hold 
the pen in an inclined position, rather than in an orthog- 
10 onal position while inputting with the pen in hand onto a 
horizontal plane. 

[0007] To attain an increased absolute sensitivity by 
compensating for such a defect, it is desirable to provide 
a structure that provides the movable magnetic body 18 
15 with a larger area, and has its end face opposed to the 
face of the fixed magnetic body 16, such as shown in 
FIG. 1 B rather than to use the movable magnetic body 
18 having a smaller area shown in FIG. 1A. In FIG. 1B, 
it is however required to assemble the pen with the initial 
20 gap predetermined as the interval between the two mag- 
netic bodies when the pen not depressed by its tip. That 
requires high accuracy when placing the movable mag- 
netic body. Moreover, ferrite material normally used for 
the fixed magnetic body is made by powder metallurgy, 
25 so that its dimensional tolerance is large and thus it is 
difficult to ensure the accuracy mentioned above. 
[0008] Accordingly, it is an intention to provide an im- 
proved pressure sensitive pen which preferably over- 
comes the drawbacks mentioned-above. 
30 [0009] In one general aspect, a stop member of pre- 
determined width is provided to separate and abut a first 
and a second magnetic body when no pressure is ap- 
plied to a pressure-sensitive mechanism. 
[0010] It is a preferred objective of the present inven- 
ts tion to provide a pressure sensitive pen, which uses a 
fixed magnetic body having one coil formed of at least 
a wire wound around and a movable magnetic body. A 
predetermined distance between the fixed magnetic 
body and the movably magnetic body is changed when 
40 applying a depressing force on a core body of the pen . 
As a result, an inductance generated by the coil is 
changed and a frequency of electromagnetic field emit- 
ted from the pen is thereby changed. 
[0011] It is another preferred objective of the present 
45 invention to provide a pressure sensitive pen, which uti- 
lizes an annular member disposed in a hollow cylinder 
to separate a fixed magnetic body having one coil 
formed of at least a wire wound around and a movabfe 
magnetic body such that a predetermined distance be- 
so tween the fixed magnetic body and the movable mag- 
netic body is accurately and properly controlled when 
there is no force applied on a core body of the pen. An 
initial frequency of electromagnetic field emitted from 
the pen is kept constant and not influenced by a com- 
55 mon difference of the magnetic bodies in dimension. 
[0012] It is a further preferred objective of the present 
invention to provide a pressure sensitive pen, in which 
one coil is formed of at least a wire wound around a fixed 
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magnetic body so that the coil obtains a high Q value. 
Hence, the capability of the coil for inducing/emitting 
electromagnetic field is very excellent. The pen may di- 
rectly induce electromagnetic field coming from an un- 
derlying tablet to serve as power source, and not re- 
quires an additional power supply such as a battery. 
[0013] It is a further preferred objective of the present 
invention to provide a pressure sensitive pen, in which 
one coil is formed of at least a wire wound around a fixed 
magnetic body so that the coil obtains a high Q value. 
Hence, the capability of the coil for emitting electromag- 
netic field may be excellent. As a result, an underlying 
tablet for detecting pressure variation of the pen can 
have a higher S/N ratio, and the resolution of the tablet 
may be improved. The signal transformation of the tablet 
from a frequency value into a pressure value may be 
facilitated. 

[0014] Accordingly, in one aspect, the present inven- 
tion provides a pressure sensitive pen having a pressure 
sensitive mechanism. The pressure sensitive mecha- 
nism comprises a supporting member, an elastic ele- 
ment, a hollow cylindrical body, a first magnetic body, a 
second magnetic body, a sliding member, a core body 
and one coil formed of at least a wire wound around the 
first magnetic body. One end of the supporting member 
is provided with a first housing. The elastic element is 
disposed in the first housing. One end of the hollow cy- 
lindrical body is leaned against the end of the supporting 
member having the first housing. The hollow cylindrical 
body has an inner surface and an outer surface. The 
inner surface of the hollow cylindrical body is formed 
with an annular member for dividing the hollow cylindri- 
cal body into a second housing and a third housing. The 
third housing is formed between the annular member 
and the first housing. The first magnetic body is provided 
with a first central through-hole. One end of the first 
magnetic body is engagely received in the second hous- 
ing and against the annular member The second mag- 
netic body is provided with a second central through- 
hole. The second magnetic body is movably disposed 
in the third housing and one end thereof is leaned 
against the annular member. The sliding member is 
movably disposed in the third housing. The sliding mem- 
ber is formed with a cylindrical body and an annular el- 
ement. The annular element is formed around an outer 
surface of the cylindrical body to divide the sliding mem- 
ber into a first part and a second part. The length of the 
first part is a little shorter than that of the second mag- 
netic body. A fourth housing is formed within the first part 
of the sliding member. The first part of the sliding mem- 
ber engagely passes through the second central 
through-hole of the second magnetic body such that the 
sliding member moves upward and downward in conju- 
gation with the second magnetic body. The sliding mem- 
ber has a second end against the elastic element. The 
core body passes through the first central through-hole 
of the first magnetic body and the annular member and 
one end thereof is engagely received in the fourth hous- 



ing. The coil formed of at least a wire is wound around 
the first magnetic body. When a force is upward applied 
on the core body, the sliding member in conjugation with 
the second magnetic body move upward away from the 
5 annular member When there is no force applied on the 
core body, the elastic element forces the sliding member 
in conjugation with the second magnetic body against 
the annular member. 

[0015] In another, more general, aspect, the present 
10 invention provides a pressure-sensitive mechanism for 
a pressure-sensitive pen, having 

a first magnetic body which is abuttable against 
one end of a stop member 

a second magnetic body which is abuttable 
is against the other end of the stop member 

a coil wound around the first or second magnetic 

body 

wherein the second magnetic body is slidable with 
respect to the first magnetic body under force applied to 
20 the mechanism thereby to alter an inductance of the 
mechanism 

the mechanism further having an elastic element 
which urges the second magnetic body towards the stop 
member so that when no pressure is applied to the 
25 mechanism, the first and second magnetic bodies abut 
the stop member. 

[0016] Preferred features of this aspect are any of the 
features referred to with respect to the other aspect, in- 
cluding features of the dependent claims. 

30 [0017] The preferred objectives and features of the 
present invention as well as advantages thereof will be- 
come apparent from the following detailed description, 
considered in conjunction with the accompanying draw- 
ings. It is to be understood, however, that the drawings, 

35 which are not to scale, are designed for the purpose of 
illustration and not as a definition of the limits of the in- 
vention, 

FIG. 1 A shows a schematic cross-sectional view of 
40 a prior pressure sensitive pen; 

FIG. 1 B shows a schematic cross-sectional view of 
another prior pressure sensitive pen; 

4 5 FIG. 2A shows a schematic cross-sectional view of 
a pressure sensitive pen according to one preferred 
embodiment of the present invention; 

FIG. 2B shows a schematic cross-sectional view of 
so a pressure sensitive mechanism of the pressure 
sensitive pen of FIG. 2A, wherein the pen is not in 
use state; 

FIG. 2C shows a partial exploded view of the pres- 
55 sure sensitive mechanism of FIG. 2B; and 

FIG. 2D shows a schematic cross-sectional view of 
a pressure sensitive mechanism of the pressure 



BNSDOCID: <EP 1331547A1J_> 



5 



EP 1 331 547 A1 



6 



sensitive pen of FIG. 2A, wherein the pen is in use 
state. 

[0018] FIG. 2A is a schematic cross-sectional view of 
a pressure sensitive pen according to one preferred em- 
bodiment of the present invention. The pressure sensi- 
tive pen 200 comprises a pressure sensitive mechanism 
201 , an outer casing 202 and a print circuit board 203. 
Referring to FIG. 2B, the pressure sensitive mechanism 
201 comprises a supporting member 204, an elastic el- 
ement 205, a hollow cylindrical body 206, a first mag- 
netic body 207, a second magnetic body 208, a sliding 
member 209, a core body 21 0 and one coil 21 1 formed 
of at least a wire wound around the first magnetic body 
207. 

[0019] Referring to FIG. 2Ato FIG. 2C, one end of the 
supporting member 204 is provided with a first housing 
212. The elastic element 205 is disposed in the first 
housing 212. The elastic element 205 can be ball- 
shaped, such as a rubber ball. The hollow cylindrical 
body 206 has an outer surface 213 and an inner surface 
214. One end of the hollow cylindrical body 206 is 
leaned against the end of the supporting member 204 
having the first housing 212, while the other end is pro- 
vided with a pair of steps. One of the steps is engaged 
with the outer casing 202 such that the hollow cylindrical 
body 206 can be fastened by the outer casing 202. The 
inner surface 214 of the hollow cylindrical body 206 is 
formed with an annular member 21 5 for dividing the hol- 
low cylindrical body 206 into the second housing and 
the third housing. The third housing is formed between 
the annular member 21 5 and the first housing 212. The 
hollow cylindrical body 206 and the annular member21 5 
are preferably formed integrally. Thefirst magnetic body 
207 is provided with a first central through-hole, one end 
thereof is engagely received in the second housing and 
against the annular member 215. The first magnetic 
body 207 is arranged to fix in the pressure sensitive 
mechanism 201 . The second magnetic body 208 is pro- 
vided with a second central through-hole. The second 
magnetic body 208 is movably disposed in the third 
housing and one end thereof is against the annular 
member 215. Both of the first magnetic body 207 and 
the second magnetic body 208 are made of ferrite core. 
The dimensions of the first magnetic body 207 are pref- 
erably larger than the second magnetic body 208. 
[0020] The sliding member 209 is movably disposed 
in the third housing. Referring to FIG. 2C, the sliding 
member 209 is provided with a cylindrical body and an 
annular element 217. The annular element 217 is 
formed around an outer surface of the cylindrical body 
to divide the sliding member 209 to a first part and a 
second part. The cylindrical body and the annular ele- 
ment 217 can be formed integrally. Preferably, an outer 
surface of the annular element 21 7 is leaned against the 
inner surface 21 4 of the hollow cylindrical body 206 such 
that the sliding member 209 can readily move upward 
and downward within the hollow cylindrical body 206. 



The length of the first part of the sliding member 209 is 
a little shorter than that of the second magnetic body 
208 so that a small gap is maintained between the first 
part of-the sliding member 209 and the annular member 
5 215 of the hollow cylindrical body 206. The small gap is 
maintained for a dimension tolerance of the second 
magnetic body 208. That is, the small gap should be a 
little larger than the length of the second magnetic body 
208 for the dimension tolerance. Referring to FIG. 2B, 
10 a fourth housing is formed within the first part of the slid- 
ing member 209 for engagely receiving one end of the 
core body 21 0. The first part of the sliding member 209 
engagely passes through the second central through- 
hole of the second magnetic body 208 such that the slid- 
es jng member 209 in conjugation with the second magnet- 
ic body 208 move upward and downward within the third 
housing. The second part of the sliding member 209 is 
leaned against the elastic element 205. 
[0021] The core body 210 passes through the first 
20 centra! through-hole of the first magnetic body 207 and 
the annular member 2 1 5. One end of the first magnetic 
body 207 is engagely received in the fourth housing. The 
coil 211 is formed of at least a wire wound around the 
first magnetic body 207. Inthe present invention the coil 
25 21 1 is preferably formed of several wires wou nd around 
the first magnetic body 207. 

[0022] The print circuit board 203 is disposed on the 
supporting member 204. The print circuit board 203 in- 
cludes an inductance-capacitance type resonant circuit 

30 being electrically connected with the coils 211 . 

■ [0023] Referring to FIG. 2D, which shows a schematic 
cross-sectional view of the pressure sensitive mecha- 
nism 201 in use state. The core body 21 0 depresses on 
the tablet 3 and at the time the tablet 3 applies a de- 

35 pressing force upward on the core body 21 0 such that 
the core body 210 in cooperation with the sliding mem- 
ber 209 move upward to force the elastic element 205 
deformed. The second magnetic body 208 conjugates 
with the sliding member 209 to simultaneously move up- 

*o ward so as to change the relative distance to the first 
magnetic body 207, i.e. moving away from the first mag- 
netic body 207. Thus, the inductance generated by the 
coil 21 1 is reduced. When the upward displacement of 
the second magnetic body 208 increases, the induct- 

45 ance generated by the coil 211 Is reduced and the res- 
onant frequency of the resonant circuit is increased. The 
resonant frequency is changed as the inductance of the 
coil 21 1 is changed when the second magnetic body 208 
moves upward. Thetablet3 will receive electromagnetic 

so field with the changing frequency emitting from the coil 
211 , and then generate a sensing voltage. 
[0024] When there is no force applied on the core 
body 21 0, the elastic element 205 forces the sliding 
member 209 in conjugation with the second magnetic 

55 body 208 against the annular member 215. Besides, 
when the tablet 3 does not apply a depressing force on 
the core body 21 0, the predetermined distance between 
the first magnetic body 207 and the second magnetic 
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body 208 is determined by the thickness of the annular 
member 215. Therefore, the predetermined distance 
between the first magnetic body 207 and the second 
magnetic body 208 can be accurately and property con- 
trolled, and not varied by a common difference of the 
magnetic bodies in dimension. When a force is upward 
applied on the core body 210, the frequency output of 
the pressure sensitive pen 200 can be kept constant. 
[0025] As to the present pressure sensitive pen 200, 
one coil 211 is formed of at least a wire wound around 
a first magnetic body 207 so that the coil 211 obtains a 
high Q value. Hence, the capability of the coil 21 1 of the 
pressure sensitive pen 200 for inducing/emitting elec- 
tromagnetic field is very excellent. The pressure sensi- 
tive pen 200 can directly absorb electromagnetic field 
coming from an underlying tablet 3 to serve as power 
source, and therefore not requires an additional power 
supply such as a battery. Furthermore, the resolution of 
the underlying tablet 3 for detecting pressure variation 
of the pressure sensitive pen 200 is improved, and fa- 
cilitating the signal transformation of the tablet 3 from a 
frequency value into a pressure value. 
[0026] The preferred embodiment is only used to il- 
lustrate the present invention, not intended to limit the 
scope thereof. Many modifications of the embodiments 
can be made without departing from the spirit of the 
present invention. 



Claims 

1. A pressure sensitive pen having a pressure sensi- 
tive mechanism, said pressure sensitive mecha- 
nism comprising: 

a supporting member with one end f ormed with 
a first housing; 

an elastic element disposed in said first hous- 
ing; 

a hollow cylindrical body with one end being 
leaned against the end of said supporting mem- 
ber having said first housing, said hollow cylin- 
drical body having an outer surface and an in- 
ner surface, said inner surface formed with an 
annular member for dividing said hollow cylin- 
drical body into a second housing and a third 
housing, said third housing formed between 
said annular member and said first housing; 
a first magnetic body having a first central 
through-hole, said first magnetic body with one 
end being engagely received in said second 
housing and against said annular member; 
a second magnetic body having a second cen- 
tral through-hole, said second magnetic body 
being movably disposed in said third housing 
and one end thereof being against said annular 
member; 

a sliding member movably disposed in said 



third housing, said sliding member having a cy- 
lindrical body and an annular element formed 
around an outer surface of said cylindrical body 
to divide said sliding member to a first part and 

5 a second part, and the length of said first part 

being a little shorter than that of said second 
magnetic body said first part having a fourth 
housing formed therein, and said first part being 
engagely passing through said second central 

10 through-hole of said second magnetic body 

such that said sliding member moves upward 
and downward in conjugation with said second 
magnetic body, said second part of said sliding 
member being leaned against said elastic ele- 

15 ment; 

a core body passing through said first central 
through-hole of said first magnetic body and 
said annular member and one end thereof be- 
ing engagely received in said fourth housing; 

20 and 

one coil formed of at least a wire wound around 
said first magnetic body; 

wherein when a force is upward applied on 
25 said core body, said sliding member in conjugation 
with said second magnetic body move upward away 
from said annular member, and when there is no 
force applied on said core body, said elastic element 
forces said sliding member in conjugation with said 
30 second magnetic body against said annular mem- 
ber. 

2. The pressure sensitive pen of claim 1 , wherein said 
first magnetic body is formed with a first ferrite core. 

35 

3. The pressure sensitive pen of claim 1 , wherein said 
second magnetic body is formed with a second fer- 
rite core. 

40 4. The pressure sensitive pen of claim 1 , wherein an 
outer surface of said annular element formed 
around said sliding member is engaged with said 
inner surface of said hollow cylindrical body. 

45 5. The pressure sensitive pen of claim 1 , wherein said 
hollow cylindrical body and said annular member 
are formed integrally. 

6. The pressure sensitive pen of claim 1 , wherein said 
50 cylindrical body and said annular element of said 

sliding member are formed integrally. 

7. The pressure sensitive pen of claim 1 , wherein said 
elastic element is ball-shaped 

55 

8. The pressure sensitive pen of claim 7, wherein said 
elastic element is a rubber ball. 
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9. The pressure sensitive pen of claim 1 , wherein said 
core body is a pen core with a steel-ball pen tip. 

10. The pressure sensitive pen of claim 1 , further com- 



an outer casing for receiving said pressure sen- 
sitive mechanism; and 

a print circuit board disposed on said support- 
ing member, said print circuit board having an io 
inductance-capacitance type resonant circuit 
being electrically connected with said coil; 
which is characterized in that when a force is 
upward applied on said core body, the force is 
further applied on said sliding member through 15 
said core body such that said sliding member 
in conjugation with said second magnetic body 
move upward to make said elastic element de- 
formed and changing a predetermined distance 
between said second magnetic body and said 20 
first magnetic body, thereby changing an in- 
ductance generated by said coil and thus 
changing a resonance frequency of said reso- 
nant circuit. 
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